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PRELIMINARY AMENDMENT 



Dear Sir: 



Prior to the examination of the above identified application. Applicant respectfully 
submits the following amendments and remarks. 
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Amendments to the Specification: 
None 
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Amendments to the Claims: 



This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

Claim 1 (currently amended): A method for forming a MOS transistor gate dielectric 
layer comprising: 

providing a semiconductor substrate; 

forming an oxide layer on the semiconductor substrate; 

exposing the oxide layer to a high-density nitrogen plasma to incorporate 
nitrogen into the oxide layer thereby converting the oxide layer to an oxynitrlde layer; 
and 

annealing said oxynitride layer in N2O to form an oxynitrlde layer with a un i fonm 
n i trog e n conc e ntrat i on profi le a nitrogen concentration with less than 10% variation 
across the oxide layer . 

Claim 2 (original): The method of claim 1 wherein the exposing the oxide layer to a 
high-density nitrogen plasma comprises a plasma power level of 700 - 900 watts. 

Claim 3 (original): The method of claim 1 wherein annealing the oxynitride layer in N2O 
comprises rapid thermal annealing at a temperature of 800°C - 1100°C for 10-60 
seconds. 

Claim 4 (currently amended): A method of forming a MOS transistor comprising: 
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providing a semiconductor substrate; 

forming a gate dielectric layer less than 40 angstroms thick on the semiconductor 
substrate wherein the gate dielectric layer has a uniform nitrogen conoontration 
nitrogen concentration with less than 10% variation across the gate dielectric layer and : 

forming a conductive layer on said gate dielectric layer, 

forming sidewall structures adjacent to said conductive layer; and 

forming source and drain regions in the semiconductor substrate adjacent to said 
sidewall stnjctures. 

Claim 5 (currently amended): The method of claim 4 wherein said forming a the gate 
dielectric layer w i th a uniform nitrogon conc e ntrat i on comprises: 

forming an oxide layer on the semiconductor substrate; 

exposing the oxide layer to a high-density nitrogen plasma to incorporate 
nitrogen into the oxide layer thereby converting the oxide layer to an oxynitride layer; 
and 

annealing said oxynitride layer in N2O to form an oxynitride layer with a uniform 
nitrogen concentration profile. 

Claim 6 (original): The method of claim 5 wherein the exposing the oxide layer to a 
high-density nitrogen plasma comprises a plasma power level of 700 - 900 watts. 
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Claim 7 (original): The method of claim 5 wherein annealing the oxynitride layer in N2O 
comprises rapid thermal annealing at a temperature of 800°C - 1 100°C for 10-60 
seconds. 



Claim 8 (original): The method of claim 4 wherein said uniform nitrogen concentration 
is greater than 6 atomic percent. 

Claim 9 (canceled) 

Claim 10 (canceled) 

Claim 11 (withdrawn): A MOS transistor, comprising: 
providing a silicon substrate; 

a gate dielectric layer on the silicon substrate wherein the gate dielectric layer is 
less than 40 angstroms thick and wherein the gate dielectric layer has a uniform 
nitrogen concentration; 

a conductive layer on the gate dielectric layer; 

sidewall structures adjacent to said conductive layer; and 

source and drain regions in the silicon substrate adjacent to the sidewall 
structures. 

Claim 12 (withdrawn): The MOS transistor of claim 10 wherein the uniform nitrogen 
concentration is greater than 6 atomic percent. 
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Claim 13 (withdrawn): The MOS transistor of claim 12 wherein the uniform nitrogen 
concentration has a variation of less than 10% across the gate dielectric layer. 

Claim 14 (new): A method of forming a MOS transistor comprising: 
providing a semiconductor substrate; 

forming a gate dielectric layer less than 40 angstroms thick on the semiconductor 
substrate such that the gate dielectric layer has a nitrogen concentration greater than 6 
atomic percent with less than 10% variation across the gate dielectric layer; 

forming a conductive layer on said gate dielectric layer. 

forming sidewall structures adjacent to said conductive layer; and 

forming source and drain regions in the semiconductor substrate adjacent to said 
sidewall structures. 

Claim 15 (new): The method of claim 14 wherein said forming said gate dielectric layer 
comprises: 

forming an oxide layer on the semiconductor substrate; 

exposing the oxide layer to a high-density nitrogen plasma to incorporate 
nitrogen into the oxide layer thereby converting the oxide layer to an oxynitride layer; 
and 

annealing said oxynitride layer in N2O to form an oxynitride layer with a unifomri 
nitrogen concentration profile. 



TI-31118 Page 6 



Claim 16 (new): The method of claim 15 wherein the exposing the oxide layer to a 
high-density nitrogen plasma comprises a plasma power level of 700 - 900 watts. 

Claim 17 (new): The method of claim 16 wherein annealing the oxynltride layer in N2O 
comprises rapid thermal annealing at a temperature of SOO^C - 1 100°C for 10-60 
seconds. 
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Amendments to the Drawings: 

None 
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REMARKS/ARGUMENTS 



Claims 1-8 and 14-17 remain in the application for consideration by the Examiner. 
An early and favorable action is respectfully requested. 

Should the Examiner have any further comments or suggestions, it is respectfully 
requested that the Examiner contact the undersigned in order to expeditiously resolve 
any outstanding issues. 

To the extent necessary, Applicant petitions for an Extension of Time under 37 
CFR 1.136. Please charge any fees in connection with the filing of this paper, including 
extension of time fees, to the deposit account of Texas Instruments Incorporated, 
Account No. 20-0668. 



Texas Instalments Incorporated 
Mail Station 3999 
P.O. 80x655474 
Dallas, TX 75265 
(972)917^258 




Peter K. McLarty 
Attorney for Applicant 
Reg. No. 44,923 
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